I. INTRODUCTION
Magneto-optical ͑MO͒ single layer disks based on amorphous rare-earth ͑RE͒ transition-metal ͑TM͒ alloys such as Tb-FeCo and Dy-FeCo exhibit very good recording properties such as high carrier-to-noise ratio, and low required write/erase laser powers, and fields. 1, 2 The storage capacity of current MO disks has been increased by a factor of 4 compared to the first products. Due to several different approaches regarding recorder hardware, data processing, storage formats, and the use of exchange-coupled MO layers, this development will continue, and a disk capacity that is sufficient for consumer audio and video applications will be achieved in the near future. 3, 4 The interface wall energy w determines the switching fields of an exchange-coupled double layer stack. One can adjust the wall energy independently from the magnetic properties of the other layers by introducing an additional intermediate layer. 
II. SAMPLE PREPARATION AND EXPERIMENTAL CONDITIONS
The exchange-coupled films were deposited by dcmagnetron sputtering. The cathodes were mounted in a Balzers BAK 600 deposition chamber with a target-substrate distance between 6.6 and 7.9 cm. The substrates were mounted on a holder rotating at 1 Hz, and were moved alongside the cathode during deposition to obtain a homogeneous composition and layer thickness. The Tb 19. 6 The Brillouin light-scattering ͑BLS͒ experiments were performed on Gd 28.1 Fe 71.9 layers with thicknesses between 20 and 50 nm. The layers were covered with a 200 nm Al layer to protect the samples from thermal overheating in the laser spot. The laser light of about 30 mW was focused onto the film through the transparent substrate. A magnetic field of about 2300 kA/m was applied parallel to the film plane to ensure that the layers were in-plane magnetized. The BLS measurements provide data of the exchange stiffness A and the gyromagnetic factor g eff at room temperature.
III. RESULTS AND DISCUSSION

A. Brillouin light scattering
Brillouin light scattering is the measurement of the inelastically scattered light from dynamic excitations, which in the present case, are the so-called dipolar Damon-Eshbach mode and the standing spin-wave modes. The DamonEshbach mode is a surface mode, and its frequency depends on the magnetization and anisotropy contributions. Standing spin-wave modes are modes with their wave vector quantized perpendicular to the film, and their frequencies depend in addition on the exchange stiffness constant, A. For these modes, apart from the crossing regime with the DamonEshbach mode, the frequencies show a characteristic decrease proportional to the inverse of the square of the layer thickness. In our experiments, the Damon-Eshbach mode, as well as the first and second standing spin-wave modes, could be observed. A fit to the experimentally obtained spin-wave frequencies was performed within the framework of a suitable model, which includes all details of spin-wave dispersion. 5 The exchange stiffness, A, and the effective Landé factor, g eff , were used as fit parameters. g eff is a weighted average of the g factors of the Fe and Gd sublattices, and is defined by the equation for the gyromagnetic ratio, ␥ϭ1/2␥ e g eff , where ␥ e is the free-electron value. The uniaxial anisotropy K u ϭ0.34ϫ10 5 J/m 3 and the saturation magnetization M s ϭ102 kA/m, were used as input parameters. The data were obtained from magnetic measurements on sputtered Gd 28.1 Fe 71.9 single layer samples. For the exchange stiffness, we obtained Aϭ(1.7Ϯ0.5)ϫ10 Ϫ12 J/m, and for the effective Landé factor g eff ϭ1.3Ϯ0.3. The value for A is in agreement with results of the systems Gd-Co, GdTb-Fe, and GdNd-Fe. 6, 7 A literature value for Gd 33 Fe 67 ͑Ref. 8͒ of Aϭ3.6ϫ10 Ϫ12 J/m seems to be too large. The effective Landé factor is in good agreement with data reported by Ng et al. 9 The exchange stiffness A mainly depends on the Curie temperature T C , if very similar RE-TM alloys are compared. 10 Ϫ12 J/m can also be assumed for Gd-FeCo. From exchange stiffness and anisotropy, the wall energy and wall thickness of the investigated layers can be calculated, see the next section.
B. Magnetic measurements
The switching fields for a magnetic reversal of a layer as part of an exchange-coupled double layer stack differs from H c of the same layer, if single and uncoupled. The reversal of each individual layer will lead to the creation ͑ϩ͒ or annihilation ͑Ϫ͒ of an interface wall, as shown in Fig. 1 to Tb-FeCo and Dy-FeCo, 6 ,10 and corresponds to measurements on evaporated Gd 1Ϫx Fe x layers, where a perpendicular anisotropy was found for 0.70ϽxϽ0.82. 12 Evaporated Gd 1Ϫx Co x alloys showed allways in-plane anisotropy. The addition of certain amount of Co to Gd-rich Gd-Fe alloys causes in-plane anisotropy at room temperature. On evaporated Gd-FeCo alloys, no perpendicular anisotropy was found for Co/Fe ratios larger than 0.47. Samples with a smaller Co/Fe ratio showed a temperature range with in-plane anisotropy, which was a function of Gd content. 12 For sputtered samples, we also expected an inplane anisotropy at a suitable Co content. Gd 34.1 Fe 61.4 Co 4.5 showed in-plane anisotropy below 335 K, where a large saturation magnetization led to a negative K eff ϭK u Ϫ 0 /2M s 2 despite a K u Ͼ0, as shown in Fig. 3 . For TϾ335 K, the uniaxial anisotropy K u is larger than 0 /2M s 2 , resulting in a perpendicular anisotropy. Wall energy and wall thickness are determined by the minimum of the total wall energy ͐(E ex ϩE K ϩE H ϩE D )dz ϭminimum, where E ex , E k , E H , and E D denote the exchange energy, anisotropy energy, field energy, and demagnetizing energy, respectively. E H /K u is smaller than 0.2 for ͑Gd,Tb͒-͑Fe,Co͒ and ͑Gd,Dy͒-͑Fe,Co͒ layers. 6, 10 This is more than ever valid for corrections due to the demagnetizing energy scaling with M s 2 , which is much less than H Ϯ M s . In this case, walls can be treated as classic 180°B loch walls. 13 Then, wall energy w and thickness d w are given by
Both equations can be applied for double and triple layer stacks, if all layers exhibit perpendicular anisotropy, i.e., Gd-Fe intermediate layers. Figure 4 shows moments in the middle of the wall are parallel to the in-plane easy axis of the Gd 34.1 Fe 61.4 Co 4.5 layer. Therefore, one can consider this type of wall as the sum of two 90°walls, where the easy axis of both sides of a 90°wall are perpendicular to each other. Lilley calculated solutions of ͐(E ex ϩE K ϩE H ϩE D )dzϭminimum for walls in materials with two easy axes not parallel to each other. 15 Then, the energy and thickness of 90°walls are given by 
